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(54) METHOD FOR MANUFACTURING AGGREGATE OF CARBON NANO- HORN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing an aggregate of carbon nano- horns, by 
which a bud-shaped or dahlia-shaped aggregate of 
carbon nano-horns can be manufactured individually in 
high yield. 

SOLUTION: The aggregate of carbon nano-horns having 
outer peripheral surface formed by the tips of the 
carbon nano-horns is manufactured by emitting into an 
inert gas the carbon vapor obtained by vaporizing a 
solid-state carbon- elemental substance in the 
atmosphere whose pressure is controlled according to 
the atomic or molecular weight of the inert gas. 




—A— Helium TO 1*<d* 
« *o- KKn>flen$»* "feud* 



ioo 200 3QQ \«id sqo edq ?» aoo 

p-essure (Torr) 



LEGAL STATUS 

[Date of request for examination] 04.03.2003 

[Date of sending the examiners decision of 21.10.2003 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



(ma*wmfT (jp> 02) & i H ^ & i (a) mmmmsamm* 

#^2003-20215 
(P2003 -20215A) 



(43)4*11 H ^15^ 1E24B (2003. 1.24) 



(51) IntCl. 7 




F I 


7-73-r(##) 


C 0 1 B 31/02 


10 1 


C 0 1 B 31/02 101F 4G046 


B 8 2 B 3/00 




B8 2B 


3/00 4 L 0 3 7 


D 0 1 F 9/127 




DO IF 


9/127 








irt:RJg©8t5 OL (:£ 7 H) 


(21)UJH#^ 


&R2001 -2 02347 ( P2001 -202347) 


(71)tfi®A 


396020800 










(22)aiKB 


¥^813^ 7^3B (2001. 7. 3) 




«fsm;i[pw*irr4TB i#8^ 






(71) USA 


000173647 
















JtGrjCSOCrJCKSft 1 T B 6 § 8 






(71) ft® A 


000004237 
















JfOS3iR8K;£ETI17#l^ 






(74)«3SA 


100093230 


















(54) 









(57) 




Pressure (Torr) 



(2) 



ftffl2 0O3-2021 5 



[»#« 1 1 =FStt*fX(DIS^S&^lMi»^SI^JS 
*— tfV^*— fl^ttfc J: 

fcl^T. ^5Stt#X»Hft*Sffl-e. A r 7 O O T o r 

[M*H 5 ] H*fl 1 <Ct x L 3 l^rti*>0)«3S*ai=: 

fc^-C. ^M^Hi^SIS, H e 3 0 0 T o r r 
iU_t. N23 0 0 T o r r 1U±. &&IM4A r150- 
7 0 0Tor r|:*Pt^Ztt\ OJS^tt*— 7R>-j- 

[000 1 ] 

**i«t**sw::* so 
-9 0%Jsi±o)a«Jt'ef4-i:* <, e#S*--*>ty 

[0 0 0 2] 

[ft*<Dttffi<t*o>|£gi] ifi*. -*-y y- h;ux>r-;u 

©«iias»t4*K»R^ wit L<(*jma>* 

[0003] ^+lt>C7) : 5* ) *— 7t?>^-y VI*. *— 
T?l*— «©^777-r hv- h#lSf£2 nm~3 n mg 

flea>n««icA*y. *<7>5fcS^*<5fcas£fcj2 o° <t>r 

y LTRii«(7)5fe^g|5^ *HHi=: LTI 

©SyjTtt (dahl ia-l ike) ~h — /K>^~y 



[0 0 0 4] yjTtt*— tH>^-^ 

Janice. OlS^tt (bud— I i k e) * — #>1-S 

■^y^— itSO. 3nm-3nmig, 1 

LTOlS^«i:*a**LTL^. fit, ?U7ttO)t 
(DtHHtlr* «*(DS1±j«cfeytp«*ifc«*»tt*»o 

[0005] ctit>(D*-7K>±y m 

. A r 7 6 0 T o r r fUC4)lfflftT-C« C 02 Lx 

—■ *f — SKiR»icRg»-r * c t -c y y 7tK2> — * y 
annta*** »6ti4yj7tt*-*>ty 

[0006] ^Lro(S^«*-7P>^-y 

[0007] ca>ct5(w % 7p>^-y 7t%— 

icfe^> 0 fit, ^^ittf btittti^^a^s 

[0008] *-c-c% ca>ttJB<z>*Mi4. ja±a>»ya> 
*«ic«^Tft$n/ct<7)-efcy. ^^a^coppiii^s 
»>BL. oB^ftiyy 7tt<D*— 7K>-^y*— 

[0 0 0 9] 

[0010] tfth^ C(DtB^<7)SgfiS 



(3) 



ftffi 2003-20215 



[001 i] f it, ccDajfii<M«Hi*. S^ck*. ^ 
[001 2] t-tz. zommcD&m*. ±ui^m^<j> 

T% A r 7 0 0 T o r r kt-tl3$«-t £ - t X. ^ 'J 7 

14^XHgam$S;Sr% H e 3 0 0 T o r r ia±. N2 
3 O 0 T o r r &l±ft<£>lM*A r150-7 00Tor 

[001 3] 

[OO 1 4] *"*\ Cl(DttlH<D*iHA<tBtt^**— 

Z>wtfttt\z&cxE.J3£Mmi*tz&m9L'Px % 

*(Z>BMfc£tf#K£lll::Lf::* £<«rLl^j*£ffltt 

-r£ta>Trfc<£>o -rfc*^ 

*»t***Stt#*SB*<Dfti*£* ^Stt#xa>B 

**5J:i;;flJllwOi^r«lffli-r*-tT?. ^-Tf-Cv^-y * 
7tt ft 4 iM*o(S^«a>ff«a)^tt 

Z<DUB<D*l|J!l::i3(t4 "STUTtt" ^CD-gSE 



*fii*at>*i-r»^A^t?ft-3T. *4-eyj7a)?£i;^ 
[001 5] za>asBO)*Ma)*}*i=fei x "c. @<*tfci* 

»*B»LTB*««**(*«llt3. 0 0 0-20, 
0 0 0°CSJt(D»;aic/iDj!ft'r4C 4r&t*/i<«^**i*o 
[0 0 16] wtmcD^Sglz L>— if— 3t^ffiffi-T 4±i#lC 
(*. Ul**<2 0W1U±-C. /^l/Xi^2 0-5 0 0ms 
<D. fci*tfC02*XU- if— ft>S<i:<Dffia3*U— if 
-*«fflt4-4:A<Tf#4. »* L < IftMEft&O) U- 

< *]»*■ h z t lit 

ft-So ttfu 9 s -3*ff**affiBcfey*#<-r« 

L*IV *fcaSlzM«BJ:yB<"r*4:8l*a)JR9S* 

lttl)o ftttWlcli. fcfcAtf. U-1f-#a>RB»ftJK 
I*. «rBa)BftttK*J|Lfl«K«B^BItU-if-%^ 
0MtLT1 00-170° . J;iJ»*L<li120 

-i4o° (Dffiffl-efe^o ra^cDu— if— %<r>mw®\ 

M*ffi^a>X7K»> hSI*. O. 5 -5mmM^^: 
[001 7] ±lHCOHf*tt«»*f*«!lK<D»i*(i. CCD 

#x»B*T"efr*5tL*» ca)UiiBa)*Miw33i^r. ^ 

Stt#XfcLTI*. Ar (7JU=f» . He (^'J^ 
A) *lZft**tl4***^AbN2 <K*> #X»*I*C 

HfWEJMi. 1TOlB0>7att#xa>aH£ffi£t=fl&L 

-»|r^-TCi:li-e#*l^ fccfc^l 5 0To r rlU 
±0)ttB-e**#*^|B*-r*ci:*<T**4o -*x*<7> 

-11 0-2paiaTlC^IELr^aLfc^lc3fA-r4C 

[0 0 18] ±EO)BB"Tf^Stt**xa)aHte«i:tflE*i 

^©jffli-r^-^'c. *— *>-^y yu 
Tttft-SLMioiS^ttoffSO)— -ft<r>*>o>k Lxmzz 
ktfxt&o zco&o UJi—TFis-t-y 7\s—>m^^co^ 



(4) 



KH2003-202 1 5 



^(^(DilXipli. 8 0~9 0%*|Jt. fc*lVi**Usl± 

[0019] *y**Mi=tt* fctxtf. ^gtt*xi 

LTA r SffllV l?fflmi±^^7 O O T o r r l*Lt(Zftl] 

fr. raitJfXfc Lt A r Sffll**4"Ct, IPBftEE 
1 50-7 00Torr £ < MfBt" 4 C£ T?, O 

cfcyPRSMlCl*. titiE^400-600To 

- ma-eux* s o %ja±"c» 64i* c <t * <t* 

[0 0 2 0] *fc=FStt#XO>#^jl 

-f^it^cn*. yy7«*— 

*atf»&*LlZ<^«lRl*<**o tztitlts Ar (JST- 
44 0) 1*1*0)* He (IT14) 0>»&tZtt\ SBft 
E£&|7 0 0 T o r r \ZtAm+ % - t T% *f=N2 (» 
^12 8) <D»*|:il** #i^E?400-600To 

^ft*ift¥8 0%-e»4^i:A<-e#4o -bfE<7)I±*iiaffi 

<fc y . A r 1 5 0 T o r r KIT. H e 3 0 0 T o 

r rlSTF* N21 50To r r KTFCDIE*! <t 4 t % T 

[00 2 1 ] LfcA^t, tf^S (H^Ffi) 3&</hSL^ 

[0 0 2 2] >**(*0>*#S (it 

[0 0 2 3] *frC(DailB(7)*M(Cfc^Tli. *Stt# 

-flawiciii 5-3 5°CSSa>S;flT?<fc^ 
C<DaJBG>5MBl::fcl*T(i* =RStt#X»B»a>;fl 
*y ftcfct?, *->*^<* 

\* % ^ 00 o c~20Oommjg<D&ffltTfZ>ztT*. m 

: ^(Dm^\Ztt^X 2-3 f&SJS(DItgCZ) 9 'J r tt*fc(* 



60 

[00 24] WL±<D&ot£Z\<D&m<D§£BR\Z&Z>t. ± 
fcfcy. MKrtlHI****©WMflI«»t4Ci: 

[0025] tt**y«#**irt^**— 

T f£lfc& 1 2 0 n mlUT. ft*WI=l* 1 O 0 n m|| 

i oo nmjaT. «awicr*7 o nm-efcy. ^H^>*< 

[0 0 2 6] JUT. a6ttLt=Sffil=»oTj|«S«S^ 

-So 

[0027] 

[Xt&ffll] SST, =FStt#X»BftO> 3 0x 30 x2 

£ is— if— 3R«*-&fc 0 £ Ltii, »*i o. 

6/im, /^9-SS2 0kW/cm2 % /<JUXffi5 0 0 
m s % 1Hzfl)C02l/-1f-tlt*, TStt*^l: 
liHe, N2. A r 16 0-760 

To r rO)«i"C-SEt«%<i:^6, 3!E**3Kl3 0 I 
/m i nlCgj|SLf-o 

[00 2 8] LT(7)^-7fC>^-y 
I*. 1 1 1 II h 7 >X 7 7 a - ^ J 8 

< I > SISfX^A r 7 6 0 T o r r <t L/rif^fC 

8100 nmt'feofio 
[0 0 2 9] — MJlSXfH e 7 6 0 T o r r <i: 

& tit c <t tf»B*tifc. 

OTor r. Ar400-600Tor r t Ltz^^iZ 

<lll> B4ic % *Jt«lzj3lt*#BK#X©E*t 

*<nmm&&zfi3—^-)-s fc-^m^teomvtzitiz 



(5) 



003-20215 



[0030] ^fr. Ar760Tor r fcjctf A r 6 O 
O T o r r <D&m~t$l^T fPfflfW^Jt £ 1 2 O 0°C[Z 
Sibfcii^fC. itS^I 00-1 5 0 nm^'J7^ 

-7f:>^-y 7|x->^^i*fccfc tf*a*?ii oo-i 3 0n 
[003 1] t*,£A^ ^(D36M(iJM-ta>«(clB3e*ti 
[0 0 3 2] 



^H^nm&ir. 9 0%asfc«(*-t*uaJiG>B5iiR 

ip-C? % * C £ A<Tr £ £ -f £ - t CD T*# £ £ — # y * 

[s®<7)fflm*si^] 

[H3] S«5«lcfeltft*-/p>^y*— >«^{*0)JR 

[0 4] *Jfi«lcfcIt*»ffl*#X(DIE*ii:f»t>*Lfc* 
cfc tf* y >*^*<d r £ irffl^ l fc m 



[Hi ] 



(6) 



*$gf|2 003-202 1 5 



[12] 




100 200 300 400 500600700800 100 200 300 400 SCO 600 700 800 

Pressure (Torr] Pressure [Torr] 



7P> h^— vCD*&£ 

(72)£BJ3# ftB *1t (72)SSBJ3# ff« £5£ 

^mmttrrTBJ)! 1 - 7 -25-903 ^H«lf BBTti-b jt^344- 1 77 5-JI, 

(72)fEM# eft jgf§ ifB514 

SaS**MiP^eE¥tt1 -1110-402 (72)£IS# jffflig 

(72)«BJ# /jvjg X* 3^«0<l£itTJlUfc£2-8-3 

< izmmm 2 -14-27 



(7) &m 2003-2021 5 



F £ — A (##) 4G046 CAOO CC02 CC06 

4L037 CS01 CT06 FA02 PA19 PA21 
PA24 



